Interaction of atrial natriuretic peptide and ouabain in the myocardium.
Natriuretic peptides and digitalis-like compounds serve as regulators of homeostasis, including control of volume expansion and blood pressure. The aim of the present study was to explore possible interactions between atrial natriuretic peptide (ANP) and ouabain in the heart. ANP (1 nmol/L) had no effect in papillary muscle preparations from guinea pigs. Ouabain (1 µmol/L) induced positive inotropic effect. The addition of ANP prior to ouabain resulted in a significant decrease in the ouabain-induced positive inotropic effect, manifested as an attenuated increase in twitch maximal upward force slope and resting muscular tension. In addition, ANP caused an increase in Na⁺-K⁺-ATPase activity in heart microsomal preparations. The effect of ouabain on Na⁺-K⁺-ATPase activity was shown in a biphasic manner. Ouabain (0.01-1 nmol/L) had a small but significant increase on pump activity, but higher doses of ouabain inhibited activity. ANP attenuated ouabain-induced Na⁺-K⁺-ATPase activity. Furthermore, ouabain (50 nmol/L) or ANP (10 nmol/L) alone induced Akt activation in cardiomyocytes. However, ANP blocked ouabain-induced Akt activation. These results point to the existence of interactions between ANP and ouabain on Na⁺-K⁺-ATPase signaling and function in the heart, which may be mediated by regulation of Na⁺-K⁺-ATPase activity and (or) signal transduction mechanisms.